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ABSTRACT
This article reports a benefit–cost evaluation of the Accelerated
Study in Associate Programs (ASAP) of the City University of
New York (CUNY). ASAP was designed to accelerate associate
degree completion within 3 years of degree enrollment at
CUNY’s community colleges. The program evaluation revealed
that the completion rate for the examined cohort increased
from 24.1% to 54.9%, and cost per graduate declined consid-
erably (Levin & Garcia, 2012; Linderman & Kolenovic, 2012). The
returns on investment to the taxpayer include the benefits
from higher tax revenues and lower costs of spending on
public health, criminal justice, and public assistance. For each
dollar of investment in ASAP by taxpayers, the return was $3 to
$4. For each additional graduate, the taxpayer gained an
amount equal to a certificate of deposit with a value of
$146,000 (net of the costs of the investment). Based on these
estimated returns, a cohort of 1,000 students enrolled in ASAP
would generate net fiscal benefits for the taxpayer of more
than $46 million relative to enrolling in the conventional
degree program. ASAP results demonstrate that an effective
educational policy can generate returns to the taxpayer that
vastly exceed the public investment required.
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In 2009, more than 7.5 million students attended community colleges in
the United States (Bureau of the Census, U.S. Department of Commerce,
2012). Although these institutions provide opportunities for entry into
higher education because of their geographic accessibility, adaptability to
student and employer educational needs, transfer routes to 4-year insti-
tutions, and flexibility in scheduling and composition of courses, the
reality is that relatively few students complete their studies. According
to the U.S. Department of Education, only about 22% of students who
enroll in community colleges complete an associate degree 3 years later
(Snider & Dillow, 2011), and completion rates are even lower in urban
institutions.1
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This challenge was recognized by the City University of New York
(CUNY) in launching a comprehensive program to assist students in
completing their associate degrees, with financial support from the New
York City Center for Economic Opportunity. The program, Accelerated
Study in Associate Programs (ASAP), was designed to increase drama-
tically the number of students who complete an associate degree in a
timely manner (Linderman & Kolenovic, 2012). The goal of ASAP was
to graduate at least “[. . .] 50% of students within 3 years through
provision of comprehensive support services and financial resources
that remove barriers to full-time study, build student resiliency, and
support degree completion” (Linderman & Kolenovic, 2012, p. 9).2
ASAP was initially established at CUNY’s six community colleges3 and
uses a comprehensive design to overcome the obstacles to timely degree
completion (for full-time students with no developmental needs). To
counter these obstacles, the program enlists a variety of interconnected
supports (Linderman & Kolenovic, 2012, pp. 10–11). The comprehensive
services provided to the students include financial incentives, a consoli-
dated schedule, regular advisement, cohort groups with faculty support,
career preparation, and extra academic assistance (Linderman &
Kolenovic, 2012, pp. 10–12).
Careful assessment of ASAP by the CUNY research team provided early
evidence of its promise, with about half (54.9%) of its initial cohort of
1,132 students who started community college in the fall of 2007 having
earned an associate degree 3 years later in comparison with only about a
quarter of a matched comparison group of students (24.1%) who did not
benefit from inclusion in ASAP (Linderman & Kolenovic, 2012).4 This
evaluation was accomplished by propensity score matching of ASAP
students with a statistically similar group in terms of demographic char-
acteristics, academic major, and educational preparedness, and it was
based on optimal matching technology (Linderman & Kolenovic, 2012).
The technical results of the evaluation showed that the process reduced
bias, and outcome analyses based on the matched sample were “free of
overt selection bias.”5,6 For the initial cohort, a cost-effectiveness study
showed that ASAP was a cost-effective intervention, saving about $6,500
per completed degree compared with the cost per graduate in the con-
ventional program without ASAP (Levin & Garcia, 2012). It should be
noted that several other evaluations of the program’s success have been
done for subsequent student groups and have generally shown trials that
ASAP doubles the number of graduates. For example, MDRC undertook a
randomized controlled evaluation of ASAP in 3 colleges including stu-
dents with developmental needs and found a doubling of associate degree
completions in 3 years as well as higher transfer rates and accumulation of
more credits (Scrivener et al., 2015).
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Return on investment: A benefit–cost analysis
On the basis of the program’s promise and relative effectiveness documented
earlier and recognized by The White House’s Improving College
Opportunity Initiative (The White House, 2014a, 2014b), CUNY considered
the expansion of the program in terms of number of participants, programs
served, and sites. To guide this decision, it was necessary to ascertain whether
ASAP was a good investment for the taxpayer by examining whether the
benefits of investing in ASAP exceeded the costs.7 The benefit–cost analysis
undertaken in this article focused on this goal. In doing so, we estimated both
costs and benefits associated with ASAP with a special focus on the returns of
the investment to the taxpayers, because the cost is mainly funded from
public sources.
Benefit–cost analyses enable us to ascertain whether a particular interven-
tion is “worth it” by comparing the costs in monetary terms with the value of
the benefits in monetary terms. In the case of improving graduation pro-
spects, there are obvious benefits to the student in terms of better employ-
ment and job opportunities and improved options for further education, as
well as better health, greater knowledge, and the ability to learn new things.
But there are also benefits to the taxpayers who pay much of the cost of
public investment in community colleges. Increasing the numbers and qual-
ity of educated persons in society benefits society in the form of higher
economic productivity and income, as well as greater technological advance-
ment and inventive activity. Society also experiences fiscal benefits in higher
tax revenues and reduced costs for spending on public health, criminal
justice, and public assistance (Belfield & Levin, 2007b).
Using this framework, this study compared the benefits and costs of addi-
tional associate degrees produced by ASAP (i.e., the program’s objective) to
ascertain if the benefits exceed the costs and the magnitude of the differences.8
The calculation was made for both the taxpayer and the individual ASAP
student, using a conservative approach in both cases (see “Methods” section).
The basic method for making such benefit–cost calculations has been used
in education since the early 1960s, when economists refined the method of
analysis for investment in human capital (Becker, 1964). Economists found
that investments in education showed rates of return that were comparable to
or greater than those found for investments in physical capital—that is,
productive facilities and equipment, the traditional focus of investment.
Although this literature referred largely to the “profitability” of individuals
investing in further education through gains in income, it extended to the
value of social benefits of investing in education.
The first attempt to apply these methods to a benefit–cost analysis of
taxpayer investment was conducted in 1972 with an analysis of the costs
and benefits of reducing high school dropouts (Levin, 1972). This study
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compared the costs of reducing dropouts to the benefits of increased income
and tax revenues as well as reduced costs of public assistance, crime, and
public health. The limited informational resources and statistical methods
available 40 years ago restricted the comprehensiveness and precision of
benefit–cost estimates, but even with conservative assumptions, it appeared
that the benefits to the taxpayer of reducing high school dropouts exceeded
the costs by at least 2 to 1.
A more refined analysis was applied to an experimental study of a specific
investment in early childhood education in the famous Perry Preschool
evaluation. Children aged 3 years and 4 years from poor families were
randomly assigned to an experimental group that received a quality pre-
school program or a control group that did not. When the same children
were aged 19 years, it was found that the preschool recipients had greater
educational success, lower crime rates, and greater employment prospects
than the comparison group who had not been enrolled in the preschool. A
calculation of benefits to the taxpayer showed that for every dollar of invest-
ment cost, the benefits exceeded $6 (Barnett, 1985). The follow-up studies of
the two groups at ages 27 and 40 years confirmed even greater benefits
(Belfield, Nores, Barnett, & Schweinhart, 2005).
Dramatic improvements in data sources and social science modeling of
benefits have generated studies of benefits and costs of specific educational
programs to reduce the number of high school dropouts (Belfield & Levin,
2007a). Five studies were selected from experimental and quasiexperimental
evaluations that showed evidence of increasing graduation rates. The public
costs of these programs were compared to the public benefits in terms of
higher tax revenues and reductions in public costs of crime, health, and
public assistance. All five programs showed benefits in excess of costs, with
the median program among the five showing that fiscal benefits would
exceed costs by $127,000 for each additional graduate over a lifetime when
valued at age 20 years (Levin & Belfield, 2007a; Levin, Belfield, Muennig, &
Rouse, 2007). Independent studies were also carried out for individual states
with similar results (e.g., Belfield & Levin, 2007a).
Methods
The general approach used for measuring the benefits of education consisted
of first identifying the impact and associated benefit categories and the
evidence behind them and then placing values on benefits (Levin &
McEwan, 2001). In the case of completion of an associate degree, the benefits
are associated with greater adult success of the individual relative to what the
individual would have experienced if he or she had terminated education at
the end of high school. Substantive empirical evidence has shown that
individuals with more education obtain higher earnings and pay greater
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taxes (Rouse, 2007), experience better health and lower likelihood of drawing
on government health services (Muennig, 2007), are less likely to engage in
crime and to enter the criminal justice system (Moretti, 2007), and are less
likely to require public assistance (Waldfogel, Garfinkel, & Kelly, 2007). All
of these better outcomes provide benefits to society and the taxpayer by
increasing public revenues and reducing the costs of public services. It is this
increase in public income and reduction in public costs that constitute many
of the public benefits of additional educational attainment.
We followed this general approach for the evaluation of ASAP. In the case
of ASAP, the increased number of graduates among ASAP participants
versus the traditional program or comparison group was the metric used to
evaluate the program’s effect (see evaluations by CUNY and MDRC). For
each additional degree (both under ASAP or in the treatment group and
following the traditional program or comparison group), the benefits and
costs were estimated by comparing the net benefits of graduating versus not
graduating (i.e., receipt of only a high school diploma). The results of our
analysis are thus expressed in per-graduate terms, or as costs and benefits per
additional graduate in the ASAP program relative to the comparison group
(see Levin et al., 2007, among others, for a similar approach).9
We expected that the additional associate degrees would produce benefits
for the ASAP students as well as for the taxpayer. That is, more associate
degrees translate into greater employment and higher income and tax rev-
enues as well as lower costs for public health, crime, and public assistance. As
much as possible, we used estimates of effects based on causal models from
the academic literature rather than accepting mere correlation when model-
ing the relationships between the educational outcomes and the benefits.
Also, because CUNY is funded by both New York state and New York City,
we attempted to use measures of benefits to the taxpayers for these two
entities when available. Other methodological aspects and assumptions are
explained in the next paragraphs.
Present value
Both benefits and costs were based on comparing benefits and costs of 3-year
associate degree recipients to those of high school completers who had not
entered postsecondary education.10 Costs and benefits are stated in terms of
present values (PV) in 2010, which is the 3-year graduation mark for
students in the initial ASAP cohort and the cohort that served as the basis
of our study. PV enables comparison of costs and benefits that are accrued
over different periods of time. For the costs of a typical ASAP graduate––
23 years old11—costs are accumulated from age 20 years to 23 years.
Subsequently, the benefits of the additional education are estimated for
ages 23 years to 65 years. Following the standards in the literature, we used
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a discount rate equal to 3.5% (Moore et al., 2004).12 The results of the
analysis are expressed in net PV or net benefits produced by the investment,
measured in 2010 dollars, as well as in benefit-to-cost ratios for taxpayers and
students.
Data
Unlike other benefit–cost studies that have used national data, the current
evaluation relied on New York City or New York state data as much as
possible to reflect the sources of public funding of CUNY. Because, to a very
high degree, CUNY’s community college graduates remain in the New York
metropolitan area and in New York City (see later section on mobility), data
collection at the city level was prioritized.13
Conservative estimates
Our approach understates ASAP’s net benefits to the taxpayer by inducing a
conservative bias to the results (as recommended by Levin & McEwan,
2001).14 For example, if ASAP induced more students to increase their
education, even though falling short of graduation, omitting the benefits of
individuals with partial completion (or some college) underestimates the
benefits of ASAP. Similarly, the analysis was limited to estimating the
benefits of higher associate degrees within three years, disregarding addi-
tional benefits (and costs) associated with higher educational attainment
from students who transfer to 4-year institutions or from associate degrees
produced after the three year window.
Assumptions on the labor market trajectories were also conservative. First,
we projected that the earnings profile of current graduates would follow the
earnings profile at all ages of the 2008 to 2010 holders of an associate degree
(adjusted by a moderate increase in productivity). The labor market situation
in that period was characterized by relatively poor conditions, but the
recovery period since that time has shown grounds for greater optimism.
Second, although an obvious concern is the general equilibrium effect of
more graduates in the labor market, which could eventually reduce the
returns to each additional graduate if the supply of graduates in the market
increased and the demand for associate degrees held constant, evidence
suggests otherwise. In actuality, the overall trend in U.S. labor markets has
witnessed a rise in the relative economic value of postsecondary education in
comparison with that of high school graduates. Empirical studies have con-
firmed that even with massive increases in community college graduates,
changes in technology and work organization and the decline of manufactur-
ing have increased the demand for postsecondary educational skills relative
to lower levels of education, without declines in economic returns (Marcotte,
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Bailey, Borkoski, & Kienzl, 2005). Conservatively, our estimates assumed that
productivity increases would be equal for the two skill groups.
Lastly, there are many benefits of higher education that are identified in
the literature, but they lack accurate measurement or monetary values.
McMahon (2009) has provided one of the most comprehensive presentations
and discussions of these benefits.15 The incomplete assessment of these
benefits also imparts a conservative estimate of the payoffs to the investment
in ASAP.
Costs per associate degree
Levin and Garcia (2012) estimated the costs of producing additional associate
degrees within a 3-year period for both the regular programs of CUNY and
with the added support required for ASAP. The basic method of establishing
costs was to first calculate for the ASAP group the costs of their aggregate,
full-time equivalent (FTE) enrollments over 3 years.16 This number was
compared to the overall costs of FTE students of the comparison group
who had not received ASAP services. The costing method of the two pro-
grams was based partially on an ingredients-based approach (Levin &
McEwan, 2001) and on budgetary information provided by ASAP-CUNY.
These costs were then divided by the respective numbers of associate degrees
produced in each group during the 3-year period to determine a cost per
graduate. Even with the additional spending for ASAP services, the cost per
graduate—the program’s cost-effectiveness metric—was less than it was for
the comparison group because of the much higher yield of graduates (about
55% for ASAP and 24% for the comparison group).
Table 1 shows the total institutional cost per graduate. The overall institu-
tional cost incurred by CUNY for each associate degree (expressed in PV at
age 23 years in 2010 dollars) was about $59,000 for the ASAP students and
almost $66,000 for the comparison group. Although the cost per ASAP
student was higher than for the traditional student because of the extra
services, the institutional cost for each graduate was less for students in
ASAP because of the considerably higher graduation rates for ASAP.17
Table 1. Total institutional cost per graduate and total cost for the student.
Total Comparison Total ASAP
Fall 2006 Comparison Group Fall 2007 ASAP Group
Total Institutional Cost Per Graduatea $65,900 $59,300
Total Cost for the Studentb $21,000 $13,100
Note. ASAP = Accelerated Study in Associate Programs. (a) The total institutional cost per graduate is the
capitalized average cost per graduate at age 23 years in 2010 dollars (see Levin & Garcia, 2012, Table 5).
(b) The total cost for the student includes the institutional cost per graduate for the student, the net
forgone earnings, and textbooks and transportation (see Levin & Garcia, 2013, Table 16). Monetary values
have been rounded to the closest hundred-dollar value (because of rounding, totals may differ slightly
from sum of numbers).
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Students incur costs because they may forgo earnings during the period of
study and must pay for materials and other costs related to their education. Costs
to the student include three components: student tuition, educational materials,
and transportation—plus the loss of earnings (or opportunity cost). Total costs to
the student were $21,000 for the comparison group and about $13,000 for the
ASAP group (see Table 1). Students in ASAP are subsidized for fees or tuition
after application of need-based financial aid awards (i.e., federal Pell and New
York State Tuition Assistance Plan) as well as transportation and textbooks, but
they typically must forgo some earnings while they are studying. Students in the
conventional group must incur all of these costs. We used the information on
average tuition as reported on CUNY’s Web site18 and on financial aid based on
CUNYASAP’s analysis of student financial aid data from the CUNY Institutional
Research Database. Net tuition is the difference between total tuition and finan-
cial aid award for students in the comparison group. For students in ASAP, the
gap between tuition and fees and a financial aid award is waived. We used data
from the American Community Survey (ACS) and selected the subsample of
observations in the city of New York to compute forgone earnings.19 Finally, we
added the estimated costs of the textbooks and transportation per student in the
comparison group by basing it on the regular costs in this category for CUNY
students.20 For ASAP students, the costs of textbooks and transportation were
covered by the program.
Benefits of ASAP
Although the costs differ between the two programs for producing an associate
degree, the average benefits for a CUNY associate degree are assumed to be similar
for the two groups because they have similar graduation requirements.
Consequently, we assumed that both ASAP and non-ASAP graduates generated
the same benefits per degree. The major difference educationally is that a far higher
proportion of the non-ASAP students reduce their participation sharply or drop
out, resulting in their lower associate degree completion rates. The higher yield of
ASAP in completion rates means that the aggregate benefits for any initial group
of ASAP enrollees will exceed considerably the aggregate benefits for a similar
number of enrollees who are not recipients of ASAP services.
Specific benefits of increased associate degree attainment include:
● additional income reflecting higher productivity and trainability of an
associate degree completer relative to a high school graduate, reflecting
benefits to the student and to society;
● higher tax revenues derived from the additional income, reflecting fiscal
benefits to the taxpayer;
● reduced costs of public services for crime, public health, and public
assistance, reflecting fiscal benefits to the taxpayer; and
8
● overall gains in productivity of other workers created by the presence of
a more educated workforce.
We first estimated the return on investment to the taxpayer in terms of
higher taxes generated by the increase in associate degrees and the reduction
in cost of public services associated with the additional education. These are
the fiscal returns to taxpayer investment in ASAP. In later sections, we will
consider other benefits to both individuals and society.
Education, income, and tax revenues
One of the most powerful and consistent findings in the economics of
education is the measurable impact of additional education in producing
additional economic opportunity for both the individual worker and society.
Workers with more education are valued more highly in the workplace
because they tend to be more proficient at jobs, benefit more from additional
training, and make better and more productive decisions in the allocation of
resources, including the use of their own time. Out of their higher income,
they pay greater taxes, which reduce the burden on other taxpayers.
We compared the income and tax contributions of individuals with an
associate degree who graduated within 3 years from ASAP to those who
obtained high school completion or its equivalent.21 We calculated the
benefits for the individuals and the taxpayer along the following dimensions:
earnings, income tax contributions, property taxes, sales taxes, and local
income taxes.
Income gains
The relationship between education and earnings has been largely documen-
ted in the empirical research (Angrist & Krueger, 1991,1999; Ashenfelter &
Rouse, 1998; Card, 1999; Griliches, 1979), as has the evidence for causality
rather than just correlation (Card, 1999; Rouse, 2007). On average, indivi-
duals with higher educational levels have higher earnings.22 They are also
more likely to be employed.23
To calculate the average earnings differentials between individuals with
high school completion versus an associate degree in New York City, we
exploited the ACS between 2008 and 2010. We used population-weighted
means for the inflation-adjusted wages and salaries of individuals in New
York City, aged 23 to 65 years old, and assumed that productivity grows at a
constant rate of 1.5% per year (see Rouse, 2007, p. 114). The values are
expressed in constant dollars by adjusting all values to the 2010 price level.
To assess the private income benefits for the student, we compared the PV
of income from age 23 years to age 65 years for those with associate degrees
and those with a high school diploma, as shown in Table 2. The total or
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average for the overall group is an average based on the overall composition
of the New York City population. We assigned this outcome to CUNY
graduates on the premise that CUNY community college enrollments are
demographically representative of the population in New York City.24 The
advantage in PV of lifetime earnings for associate degree recipients is, on
average, about $324,000. This is a substantial lifetime premium for an
associate degree. Because degree requirements are similar for both ASAP
and non-ASAP graduates, we assumed that the income benefits would be
similar too.
Additional tax revenues from state and federal income tax
The higher income for individuals with an associate degree is an important source
of additional fiscal gains for taxpayers (Rouse, 2007).25 To estimate the expected
state and federal taxes for Social Security and Medicare (Federal Insurance
Contributions Act, or FICA) taxes paid by individuals with earnings, we used
the National Bureau of Economic Research (NBER)-Taxsim, Version 9.0, which
was designed for this purpose.26 To provide information that is representative of
the potential benefits of theCUNYASAPgraduates, who are likely to remain in the
NewYorkmetropolitan area (or elsewhere inNewYork state), we used income tax
estimates based on residents of New York state27 who were single (following
Rouse, 2007, pp. 108–109),28 had income only from earnings, and had no itemized
deductions. We used the fiscal structure existing in 2010 and the consumer price
index adjusted to constant 2010 dollars. The tax basewas adjusted for a yearly 1.5%
productivity increase.
Table 3 summarizes the estimates of taxes paid by high school completers
and associate degree recipients, on average (expressed in PVs at age 23 years
and in 2010 constant dollars). The first three columns show the amount of
federal, state, and FICA taxes paid by individuals. On average, individuals
with an associate degree are expected to contribute $106,000 in federal taxes,
$45,000 in state taxes, and about $148,000 in FICA taxes over their lifetime.
In contrast, individuals who completed high school would pay about $46,000
in federal taxes, $24,000 in state taxes, and almost $98,000 in FICA tax
contributions over their lifetime.
Table 2. Lifetime earnings by educational attainment (present value at age 23 years at 3.5%
discount rate), 2008–2010.
High School Associate Associate minus High School
Total 640,300 964,500 324,100
Source: Authors’ calculations based on American Community Survey (ACS) 2008–2010. Productivity increase
per year: 1.5%. In constant 2010 dollars.
Note. Total represents an average of graduates representing the gender and ethnic distribution of New York
City. Estimates by race and gender are provided in Levin and Garcia (2013). Monetary values have been
rounded to the closest hundred-dollar value (because of rounding, totals or difference may differ slightly
from sum or subtraction of numbers).
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Additional tax revenues from city income, property, and sales taxes
We calculated the sales, property, and other local taxes for individuals who resided
inNewYork City (using the information listed in Levin &Garcia, 2013, Appendix
Table A1). Results are shown in Table 3 (see bottom rows). On average, an
associate degree recipient pays almost $100,000 in these taxes over a lifetime in
PV at age 23 years ($40,300 in city income tax, $11,300 in property tax, and about
$40,000 in sales taxes), compared with almost $66,000 paid by the average person
who graduated from high school (the breakdown for this person is $26,800 in city
income tax, $7,500 in property tax, and about $32,000 in sales taxes).
Overall tax burden
Individuals with an associate degree contribute, on average, almost $398,700
in lifetime taxes (overall tax contributions from earnings, property, and sales)
in PV at age 23 years (Table 3). Individuals with a high school diploma or
GED pay, on average, about $233,300 in total tax contributions over their
lifetime. On average, a person with an associate degree contributes $165,400
more in tax revenues than a person who completed high school. The addi-
tional tax revenues, alone, from an associate degree are about twice as large
as the public investment required to fund the degree.
Reduced costs of public services to taxpayer
Benefits of additional education to taxpayers also include reductions in the
taxpayer cost of public services. As indicated earlier, greater educational
Table 3. Lifetime taxes from earnings, city, property, and sales taxes by educational attainment







Total tax 233,300 398,700 165,400
By type of tax:
Federal Income Tax Liability After
All Credits
45,700 106,300 60,600
State Income Tax Liability After All
Credits
23,600 45,500 21,900
FICA (OADSI & HI, Employee &
Employer)
98,000 147,600 49,600
City Income Tax (Net) 26,800 40,300 13,500
Property Tax 7,500 11,300 3,800
NYC Sales Tax 16,000 24,100 8,100
NY State Sales Tax 15,700 23,600 7,900
Source: Earnings’ taxes calculated based on American Community Survey (ACS) 2008–2010 and National
Bureau of Economic Research (NBER)-Taxsim, Version 9.0, in constant 2010 dollars.
Note. FICA = Federal Insurance Contributions Act; OADSI = Old-Age, Survivors, and Disability Insurance; HI =
Hospital Insurance. Productivity increase of income (the tax base) is 1.5% per year. City income, property, NYC
sales, and NY state taxes are calculated based on ACS 2005–2010 and city and state sources (see Levin & Garcia,
2013, Table A1). Monetary values have been rounded to the closest hundred-dollar value. Totals may not sum to
total due to rounding.
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attainment will place fewer cost burdens on public services for health, public
assistance, and criminal justice.
Health
Considerable empirical literature has summarized the relationship between
education and health (e.g., Cutler & Lleras-Muney, 2010; Lleras-Muney,
2005). Almost all measures of health status are positively related to educa-
tional attainment. Education may improve health through such mechanisms
as healthier lifestyles in terms of nutrition, exercise, and reductions in sub-
stance abuse; better health decisions because of better knowledge and more
scientific ways of addressing health needs; and the obvious possibility that
more education may be associated with other social advantages that correlate
with better health. In their exercise to estimate the causal relationship
between education and health, Cutler and Lleras-Muney (2010) found that
a substantial portion of the education advantage is due to knowledge and
cognitive ability. To estimate the public cost savings on health from receipt of
associate degrees, we used the Medical Expenditures Panel Survey 2008
(MEPS), which includes information on public medical expenditures by
education level.29
Table 4 shows the PV at age 23 years of total health expenditures by
educational attainment (expressed in 2010 constant dollars). The table shows
the breakdown by source of payment. Total public health expenditures for
individuals with an associate degree were, on average, about $15,000 in PV at
age 23 years. Total public health expenditures for individuals who completed
high school (or with 12 years of education) were about $20,000, about one
third higher than for those with an associate degree. Coverage of Medicare
for those younger than 65 years was limited to chronic disease and was not
restricted by income. It was similar for both groups, although associate
degree recipients may be better informed about this coverage. On average,
Table 4. Lifetime public health expenditures, by educational attainment (present value at age 23
years at 3.5% discount rate).
12 Years of Education (High School) 2 Years of College (Associate Degree)
Total Public Expenditures 20,100 15,100
By source of payment:
Medicare 6,900 6,400
Medicaid 10,200 5,300
Veterans’ Affairs (VA) 1,300 1,300
TRICARE 500 700
Other Federal Sources 100 0
Other State and Local Sources 700 500
Other Public 500 800
Source: Author’s calculations using Medical Expenditures Panel Survey (MEPS)-2008; weighted means, individuals
living in an metropolitan statistical area (MSA) (all regions), ages 23 to 65 years, in 2010 constant dollars.
Note. Monetary values have been rounded to the closest hundred-dollar value. Totals may not sum to total
due to rounding.
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a person with an associate degree costs $5,000 less in public health expenses
than does a person who completed high school, with most of the difference
found in Medicaid coverage.
Public assistance
In 1996, the federal government passed welfare or public assistance reform,
reducing dramatically the numbers who were eligible for traditional welfare
payments and requiring work assignment and training as well as limiting the
length of time that payments could be received. The following years also
witnessed economic growth that further reduced welfare dependency. As a
result, the overall participation in and cost of welfare declined considerably
for both New York City (Chernick & Reimers, 2004) and the rest of the
nation.
Table 5 shows the present discounted value at age 23 years of the lifetime
stream of income received through welfare assistance (expressed in constant
dollars for 2010).30 Total public assistance and welfare income was, on
average, about $11,000 for individuals with an associate degree compared
with about $17,000 in PV for lifetime receipt of public assistance for high
school graduates. Readers should keep in mind that the average payment per
member of any education group will be very low if few members of that
group receive benefits. That is, these figures are not for each welfare recipient
but are averages determined by dividing payments over all members of the
educational group, whether receiving public assistance or not.
Crime
The relation between education and crime has been studied extensively and
has been summarized by Lochner (2011). Higher incomes of the more
educated raise the risk or opportunity cost of committing a crime.
Education also induces individuals to reduce impulsive behavior (as sug-
gested by Becker & Mulligan, 1997) and the tendency to take risks. By
Table 5. Lifetime public assistance costs, by educational attainment (present value at age 23
years at 3.5% discount rate).
High School Associate Degree
Total Public Assistance $17,100 $11,100
By type:
Welfare Incomea $2,200 $1,400
Supplemental Security Incomea $4,700 $3,000
Housing Subsidyb $200 $100
Food Stampsb $6,000 $2,800
Unemployment Compensationb $3,900 $3,700
Note. Source: (a) American Community Survey (ACS) 2005–2010, weighted means, individuals 23 to 65 years
in New York City. This variable shows how much pretax income the respondent received during the
previous year from various public assistance programs commonly referred to as “welfare.” (b) Trostel
(2010), in 2010 constant dollars. Monetary values have been rounded to the closest hundred-dollar value.
Totals may not sum to total due to rounding.
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increasing the expected future punishment in terms of income forgone,
education discourages crime. Lochner and Moretti (2004) used a causal
modeling approach to estimate the impact of education on commission of
different crimes, using the U.S. population census and crime reports from the
Federal Bureau of Investigation.
Following Belfield, Levin, and Rosen (2012), we took into account public
costs associated with correction, police protection, and other costs of the
criminal justice system to estimate the total burden associated with crime.
We used information from Trostel (2010), who calculated national estimates
of lifetime corrections costs (which include probation; see footnote 24 of his
study) for individuals with high school credentials and associate degrees, and
from Belfield et al. (2012) for the other crime-related categories (police
protection costs and judicial and legal costs; see Appendix Table 2, p. 39 in
their study). Total expected public savings from lower criminal involvement
of associate degree recipients relative to high school graduates (Table 6) was
about $29,000 per additional associate degree.
Summary of taxpayer benefits
Table 7 provides a summary of the direct fiscal benefits to the taxpayer
for producing an additional associate degree. Most of the benefits are
generated from the additional tax revenues of associate degree recipients,
amounting to about $165,000 (or 80%). However, there are substantial
benefits from reduced costs of public health, public assistance, and crim-
inal justice, amounting to about $40,000 (or 20%). Overall, each additional
associate degree provides fiscal benefits to the taxpayer of $205,500 in PV
of lifetime benefits at age 23 years. That is, the achievement of an
associate degree by high school completers provides considerable relief
for the taxpayer.
Table 6. Lifetime public crime costs, by educational attainment (present value at age 23 years at
3.5% discount rate).
High School Associate Degree
Total Public Crime $41,900 $12,700
By area:
Correction $11,400 $3,500
Judicial and Legal $14,900 $4,500
Police Protectiona $15,600 $4,700
Source: Trostel (2010) and Belfield et al. (2012).
Note. (a) This value corresponds to half of the amount that would be estimated using Belfield et al.’s (2012)
calculation. We assumed that half of the total amount spent on prevention activities is devoted to crime
prevention and crime apprehension. In constant 2010 dollars. Monetary values have been rounded to the
closest hundred-dollar value. Totals may not sum to total due to rounding.
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Net benefits of ASAP for the taxpayer
Although there are considerable benefits to the taxpayer from this invest-
ment, it is important to take account of the investment cost to produce an
associate degree. There are two ways to express this comparison. The first is
to subtract the cost of the taxpayer investment for increasing the number of
associate degree holders from the taxpayer benefits produced by the addi-
tional associate recipients. A second way is to provide the ratio of benefits to
costs to ascertain the dollar return in benefits for each dollar of costs. Table 8
provides estimates for both types of comparisons.
Total institutional cost per graduate in Table 8 is taken from Table 1 and is
about $66,000 for the comparison group and about $59,000 for ASAP. We
have assumed for simplicity that the public institutional cost per graduate is
charged to the taxpayer. As mentioned earlier, this is an overestimation of the
public cost because some of this cost will be paid by the student. By overstating
the public costs, we are understating the difference between benefits and costs
because of the inclusion of the student fees in the taxpayer burden.
Table 8 also shows that the total fiscal benefits received by the taxpayer per
additional degree are $205,500 (from Table 7). The net benefits received by
the taxpayer, however, require deduction of the investment required to
Table 7. Generation of total fiscal benefits to the taxpayer per degree (present value of lifetime
benefits at age 23 years).
Per Additional Associate Degree
Total Public Benefits $205,500
By area category of benefits:
Tax Revenues From Incomea $145,600
Property and Sales Taxes $19,800
Public Savings:
Health Expendituresb $5,000
Welfare and Public Assistance $6,000
Criminal Justice $29,100
Note. (a) Includes federal, state, Federal Insurance Contributions Act, and city income taxes; (b) includes
Medicare, Medicaid, VA, TRICARE, other federal, state, and local sources, and other public. In constant 2010
dollars.
















$205,500 $65,900 $139,600 3.1
Fall 2007 ASAP
Cohort
$205,500 $59,300 $146,200 3.5
Note. ASAP = Accelerated Study in Associate Programs. In constant 2010 dollars. Monetary values have been
rounded to the closest hundred-dollar value. Totals and ratios may not sum to total due to rounding.
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obtain the fiscal benefits. After accounting for the cost of the investment,
there is a net return in the PV of benefits to the taxpayer of about $140,000
for each additional graduate in the comparison group and about $146,000 for
each additional ASAP graduate. The benefit-to-cost ratio for the taxpayer is
3.1 for each additional graduate in the comparison group and 3.5 for each
additional ASAP graduate. This means that each additional associate degree
graduate provides $3 to $4 in return to the taxpayer for every dollar of
taxpayer investment. Expressed in terms of a certificate-of-deposit (CD)
type of investment returned to the taxpayer, each additional associate degree
graduate from ASAP provides to the taxpayer the equivalent of a CD worth
$146,000, a very sizable amount.
Although this is a very impressive return on public investment for each
graduate, it does not take into account the massive increase in numbers of
additional graduates attributed to ASAP, or the total benefits of the program
(serving the analyzed cohort or serving a given number of students if taxpayers
decided to scale it up). Recall that ASAP has a 3-year graduation rate of almost
55%, in contrast to about 24% for the traditional program. If, for example
(among students who meet ASAP’s eligibility requirements in 2007 at time of
enrollment), 1,000 students entered the traditional program, about 241 would be
expected to graduate in 3 years. However, if 1,000 students entered the ASAP
program, we would expect more than twice as many, about 549, to graduate.
Using the cost and net benefit per graduate and the number of graduates in each
group (and assuming no changes in the differential attrition of students in the
treatment and comparison groups, economies of scale, and/or general equili-
brium effects would operate in changing the scale of ASAP), the total fiscal
return on investment showed much larger returns to the public investment in
ASAP than in the traditional program. As shown in Table 9 for this simulation,
the total net benefits associated with the enrollment of 1,000 students in ASAP
would be about $46 million higher than the net benefits associated with a similar
initial enrollment for the comparison group. This is a sizable advantage in the
impact of tax resources in favor of ASAP, as well as in inducing considerably
higher efficiency in assisting community college students to complete their
studies—a winning strategy for students, taxpayers, and CUNY.







Total Net Benefits Per 1,000
Enrollees
Comparison Group 1,000 241.2 $139,600 $33,672,000




Note. ASAP = Accelerated Study in Associate Programs. In constant 2010 dollars. Monetary values have been
rounded to the closest hundred-dollar value. Totals may not sum to total due to rounding.
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Net benefits of ASAP for students
As explained, we have limited the benefit–cost analysis for additional graduates
to the analysis of their higher incomes. Although the graduates also benefit from
improvements in their health, lower probability of criminal involvement, and
less dependence on public assistance, we did not have accurate estimates of the
value of these benefits for the students. The total direct benefit of the associate
graduate in additional income beyond that of a high school graduate is shown in
Table 10. These incremental income gains were calculated after the student
payed income taxes on gross earnings differences. The income gains minus costs
paid by the student were about $138,000 for each additional graduate in the
comparison group and about $146,000 for each additional graduate in ASAP.
The benefit-to-cost ratio for the associate degree recipient was 7.6 for each
additional graduate in the comparison group and 12.1 for each additional
ASAP graduate. Another way of stating the gains to the student beyond the
costs paid (including forgone earnings for 3 years) is that the income advantage
of an associate degree beyond high school completion is the equivalent of being
given a CD of about $140,000 net of taxes, a powerful incentive for students to
undertake an associate degree at CUNY.
Sensitivity analysis
All estimates of benefits and costs require assumptions and data on which the
calculations are based. As the cost-related analyses’ methodologies advise, it
is important to challenge key assumptions to ascertain their validity and to
estimate consequences for the results if other plausible assumptions were
used (Levin & Belfield, 2015). Three potential sources of concern that can
affect the estimates are insufficient recognition of comprehensiveness of
benefits, external effects of the investment, and mobility of graduates.31
Comprehensiveness of benefits
As McMahon (2009) elaborated, there are many benefits of educational
investments for both the individual and for society. Because many of these














$158,700 $21,000 $137,700 7.6
Fall 2007 ASAP Group $158,700 $13,100 $145,700 12.1
Note. ASAP = Accelerated Study in Associate Programs. In constant 2010 dollars. Monetary values have been
rounded to the closest hundred-dollar value. Totals and ratios may not sum to total due to rounding.
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benefits cannot be readily measured or lack good data, we have not included
them in this study. For students, we included only the higher incomes
represented by their greater employment and higher productivity. We did
not include the value of the benefits to the educated person of better adult
health, greater life expectancy, improved educational development and health
status of offspring, or better consumer decisions, all of which have been
linked by McMahon (2009) and others (e.g., Haveman & Wolfe, 1984) to
education. This is also true for such social benefits emanating from a more
educated population such as a better-functioning democracy, scientific and
cultural progress, and greater equity and social opportunities for those from
lower-income backgrounds (Blomquist, Coomes, Jepsen, Koford, & Troske,
2014). Our lack of ability to measure and obtain data on a full range of
benefits means that the full benefits are even greater, perhaps much greater,
than those we have captured. Thus, our estimates of net benefits are highly
conservative.32
Externalities
Benefits to New York City and its taxpayers are not limited just to those who
have received the associate degree. The economics literature has demonstrated
that as the educational level of a city rises, there are also benefits to workers
with other levels of education. These externalities or spillover benefits result
because a higher average level of education in the labor force also improves the
productivity of other workers, even those with lower levels of education. The
production of goods and services becomes more efficient with benefits that
extend beyond just those who have been able to increase their own education.
For example, manufacturing plants located in cities where the fraction of
college graduates grew faster experienced larger increases in productivity
than similar plants in cities where the fraction of college graduates grew
more slowly (Moretti, 2004b, p. 683). A 1-percentage-point increase in
college graduates was associated with a 0.5% to 0.7% increase in productivity
and a 1.1% increase in wages (Moretti, 2004b, pp. 683–684 and footnote 45).
Research has also shown that as the share of college-educated persons rises in
a city, the wages of groups with other levels of education also benefit (Abel &
Deitz, 2012; Moretti, 2004a). McMahon (2006) estimated that the contribu-
tion of the aggregate education of the labor force to the earnings of workers
of any given level of education was substantial.
Mobility
A further concern for sensitivity analysis is the issue of whether the benefits
of taxpayer investment remain in the city and state whose taxpayers have
made the investment. If many individuals move to other jurisdictions, the
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benefits will go to taxpayers in those places rather than New York City or
New York state. To assess the return on the city’s and state’s investment in
promoting the graduation of CUNY’s associate degree students, we examined
the mobility of the graduates from CUNY. We used the information from the
Office of Policy Research (2011), which surveyed a random sample of CUNY
graduates (holding AA, BA, MA, JD, and PhD degrees) who graduated from
1981 to 2008, to learn the proportion of associate degree graduates currently
residing in New York City or New York State.33 Among associate degree
graduates, the proportions residing in the city or state were as high as 97%
for recent graduates and 89% even for those graduating as long ago as 1981.
Thus, we can conclude that an overwhelming proportion of the total benefits
estimated is provided to New York City taxpayers.
New York state taxpayers also get a substantial share of benefits from the
presence of both New York City resident graduates and those in other parts
of the state. Even if we assume that only 80% of the associate degree
graduates stay in New York City after completing their degrees, the taxpayer
benefits would still be several times the taxpayer costs.
Conclusions: a highly productive investment
This article has undertaken an economic analysis of both public investment
by the taxpayer and private investment of the student to compare the benefits
and costs for each constituency of investing in ASAP. An earlier study
established that although ASAP underwrites the cost of additional services
relative to those allotted to the conventional associate degree program, the
greater success of ASAP enrollees in completing the associate degree within
3 years more than compensates for the extra costs (Levin & Garcia, 2012). In
fact, the cost for each ASAP degree is less than that of the conventional
program because of its higher success rate of completion.
But beyond the cost per graduate, we asked if there was a positive financial
return on the ASAP investment for the taxpayer and for the students in the
program. Two types of analysis were undertaken, one from the perspective of the
taxpayer and one from the perspective of the student. The benefits to the taxpayer
were compared to the taxpayer cost per 3-year associate degree under ASAP and
the traditional program. The returns to the taxpayer were composed of the
additional tax revenues from the higher income of associate degree graduates as
well as the reduced cost of public services associated with the associate degree
recipients relative to high school completers. To make comparisons over a life-
time for the gains in tax revenues and reduction of public costs, this analysis drew
on official data sources for New York City and New York state. Lifetime benefits
were converted to their PV at age 23 years andwere compared to the taxpayer and
student investment cost valued at age 23 years. In both cases, the benefits far
exceeded costs. For each dollar of investment in ASAP by taxpayers, the return
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was $3 to $4. For each dollar of investment by students, the return was much
more, even when including forgone earnings by students as themajor component
of student costs. Using available data on which public constituencies receive the
benefits—federal, New York state, and New York City governments—we believe
that all constituencies receive benefits that exceed their cost contributions to the
investment (see Levin & Garcia, 2013, Table A5).
From a policy perspective, it is important to keep in mind the full
magnitude of the returns to the taxpayer by taking into account the highly
superior effectiveness of ASAP in comparison with the conventional program
(completion rates of about 55% for ASAP versus 24% for the conventional
program, for students meeting ASAP's eligibility requirements when the
program was launched in 2007). For every 1,000 enrollees in ASAP, about
549 would be expected to complete the associate degree requirement in
3 years, compared with only about 241 in the conventional program. When
converted into overall benefits generated by the 1,000 enrollees, the consid-
erably higher productivity of ASAP in producing associate degrees would
provide fiscal benefits to taxpayers of $46 million beyond those of investing
an approximately equal amount in the conventional degree program.
This evaluation of ASAP might be used as a guide for a comprehensive
evaluation of the economic impact of cost-effectiveness and investment
returns on social investments in higher education. ASAP is less costly per
additional graduate and twice as effective in the production of associate
degrees. From the perspective of both the taxpayer and student, ASAP
provides healthy investment returns. We believe that these results provide
traction for convincing taxpayers and their representatives to invest in such
programs. In the present case, the analysis of costs and returns induced
funding commitments for scale-up of ASAP from its initial trial of about
1,000 students in 2007–2010 to 15,000 by 2016-2017, with a future commit-
ment to 25,000 by 2018–2019.
Notes
1. City University of New York Office of Institutional Research and Assessment’s analysis
of data from the Integrated Postsecondary Education Data System revealed that
nationally, only 16% of urban community college students graduate within 3 years
(CUNY Office of Institutional Research and Assessment, 2012).
2. When ASAP began in 2007, the 3-year CUNY community college graduation rate was
24% for skill-proficient students, based on a CUNY analysis of student-level data from
the CUNY Institutional Research Database, and 13% for all first-time full-time com-
munity college students who entered in fall 2004 regardless of skills proficiency (CUNY
Office of Institutional Research and Assessment, 2012).
3. Borough of Manhattan, Bronx, Hostos, Kingsborough, La Guardia, and
Queensborough Community Colleges.
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4. The second ASAP cohort admitted in 2009 also realized a 3-year graduation rate of 55%
versus 23% for a comparison group of similar students (Linderman & Kolenovic, 2013).
5. The evaluation was conducted by Metis Associates. The results of the optimal matching
for CUNY ASAP conducted by Jing Zhu are available in Linderman and Kolenovic
(2012, Appendix C). Other covariates used in the propensity score-matching analyses
are applying for financial aid (Pell and Tuition Assistance Program [TAP]), cumulative
grade point average, and cumulative credit.
6. Updated analyse for recent years and cohorts, some using random assignment (which
ensures unbiased impact estimates with external validity limitations), have been pro-
vided by Scrivener, Weiss, and Sommo (2012), Scrivener and Weiss (2013), Kolenovic,
Linderman, and Karp (2013), and Scrivener et al. (2015). The latter evaluation esti-
mated that for students with development education needs in 3 colleges, 40% of the
ASAP program group received a degree within 3 years compared with 22% of the
control group, using random assignment to ASAP and a control group.
7. For arguments explaining the importance of cost–benefit and cost-effectiveness ana-
lyses for policy and decision making, see Levin and McEwan (2001), Evans and Ghosh
(2008), and García (2015).
8. In other words, the counterfactual used in the evaluations of the program’s
impacts by CUNY and MDRC is the increased number of graduates among
ASAP participants versus the traditional program or comparison group. The
benefits and costs of an additional degree under ASAP and following the tradi-
tional program are estimated by comparing the net benefits, after costs are
accounted for, of graduating versus not graduating (i.e., receiving a high school
diploma) in both cases.
9. Following the cost–benefit analyses described herein, the benefits of a higher educa-
tional attainment (associate degree [AA] completion) are measured relative to the
benefits of high school completion. Because CUNY was producing graduates from
both ASAP and in the traditional program, we calculated the incremental benefits and
costs (relative to those of high school completion) for associate degree completion of
the two alternatives. The benefits of completing an associate degree were similar for the
two alternatives—as graduation requirements are the same and students are comparable
at the baseline on observable characteristics, as determined by propensity score match-
ing. However, the cost per graduate to the taxpayer differs depending on whether the
graduate came from the treatment or the comparison group. In our analysis, we
compared the benefits and costs of completing an associate degree relative to high
school completion under both ASAP and the traditional program. It should be noted
that experimental estimates for later cohorts in randomized controlled trials have
yielded comparable results of the program’s impact to the ones used in this study,
with graduation rates in the treatment group doubling those in the control group, even
under different student eligibility requirements (Scrivener et al., 2015).
10. All comparisons of benefits and costs were based on differences between high school
graduates and associate degree graduates. We attempted to include analyses for partial
completers but were not able to obtain the necessary data. The omission of benefits to
partial completers imparts a downward bias to benefits.
11. The average age of a 3-year graduate was 23 years for ASAP, based on a mean starting
age of 20 years (see Linderman & Kolenovic, 2012, p. 17).
12. The debate on discount rates is generally resolved in this range for social investments,
but it is still under debate in the literature (Benzoni & Chyruk, 2015; Moore,
Boardman, & Vining, 2013).
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13. Both independent studies and government studies by the Department of Justice or the
Department of Health and Human Services have provided systematic information for
the nation and states that link education to crime and to health, respectively. But
systematic studies at local levels are rare to nonexistent. The relation between educa-
tion and income and its yield of government tax revenues are available from the U.S.
Department of Commerce, and, particularly, the Bureau of the Census, as well as state
and local agencies. A summary of sources of information utilized throughout the
analysis, by category of benefits, is available upon request.
14. The estimates of the net benefits to the student are also conservative, as they are limited
by data availability to the higher personal income generated by the investment and
omitting personal benefits from improvements in their health (see McMahon, 2009, for
an estimate of individual health benefits), lower probability of criminal involvement,
and less dependence on public assistance.
15. Blomquist et al. (2014) is a recent example of an evaluation estimating the social value
of higher education.
16. FTE students is a commonly used measure for enrollments that adjusts the number of
students by the number of credits of study they have undertaken.
17. These institutional costs did include some student costs in terms of tuition and fees for
non-ASAP students. However, in the analysis, we assumed that all the institutional
costs were paid by the taxpayer, which further contributes to providing a conservative
estimate for the net benefits (minus costs) to the taxpayer. These portions of costs
could be partially double-counted in this study, but their nominal magnitude has no
major consequences for the results and conclusions. See a detailed table and explana-
tions in Levin and Garcia (2013).
18. http://www.cuny.edu/admissions/tuition-fees.html
19. Forgone earnings were calculated as the difference between the average earnings of a
full-time worker with a high school degree and the average earnings of an enrollee in a
public institution (aged 20–22 years), both expressed as PV at age 23 years and in 2010
dollars.
20. http://www.cuny.edu/admissions/tuition-fees.html
21. Educational attainment in the ACS and Census data was defined as (a) high school
graduate or GED, regular high school diploma, GED or alternative credential, and (b)
associate degree, type not specified.
22. We refer to earnings and income interchangeably. They are not identical. Earnings are
derived from wages and salaries; income includes not only wages and salary, but also
rents, dividends, and interest from property, etc. However, for high school and
associate degree populations, the proportion of income from earnings is usually 95%
or greater.
23. See Levin and Garcia (2013) for information on associations between education and
categories of benefits examined in the article, as well as for breakdowns by gender or
race in some cases.
24. Detailed descriptive information of the ACS data by year is available upon request.
Linderman and Kolenovic (2012) provided the descriptive information for the students
in the first ASAP cohort and in the comparison group (see Table 1). In terms of race
breakdown, the ACS demographics are in between the demographics for the treatment
group and the control group. In terms of gender, about 54% of students in ASAP (and
53% in the comparison group) were women, relative to 50% in ACS. Mean household
income in ACS was higher than mean household income for CUNY students. As
explained in Levin and Garcia (2013), estimates of the PV of earnings by gender and
race showed that the difference between earnings (and hence taxes) for an associate
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degree over high school completion for each gender and race group was relatively
similar (it varied from about $310,000 to about $362,000). Therefore, any difference in
the demographic composition of CUNY students relative to the Census data would not
be expected to seriously distort the results, on average.
25. Tax contributions were calculated based on earnings, as a proxy for an individual’s total
income. For the groups studied in the report, earnings constitutedmore than 90% of income.
26. Available at http://users.nber.org/~taxsim/taxsim-calc9.
27. The NBER’s tax simulator allows for specifying only the state but not the exact city
where the individual lives. In contrast, the calculations corresponding to other taxes
calculated in the section “Additional Tax Revenues from City Income, Property, and
Sales Taxes” (city income, property and sales taxes) were estimated using information
pertaining to individuals who reside in New York City.
28. Rouse (2007) and Levin et al. (2007) also estimated tax contributions for single
individuals. See tax contributions from earnings for married people in Levin and
Garcia (2013), Appendix B. Total taxes for married people were, on average, 15%
lower than for single people.
29. MEPS reports years of education of the individuals at the time the individual joined the
study rather than degree received (i.e., if an individual earned any educational creden-
tial afterward, his educational attainment would be underreported). We assumed
12 years of education is equivalent to a high school degree and 14 years of education
is equivalent to an associate degree. We limited our analysis to data for individuals
residing in the Northeast region, within a metropolitan statistical area.
30. According to the definition of variables in Integrated Public Use Microdata Series census
microdata for social and economic research), this variable reports how much pretax
income (if any) the respondent received during the previous year from various public
assistance programs commonly referred to as “welfare.” Assistance from private charities
was not included, but the following were included: federal/state Supplemental Security
Income payments to elderly (age 65 years and older), blind, or disabled persons with low
incomes; Aid to Families with Dependent Children; and General Assistance.
31. For selection of discount rate chosen, please see “Methods” section.
32. Another excluded benefit is the higher likelihood of students in ASAP enrolling in 4-year
institutions and pursuing more education. Based on Linderman and Kolenovic (2012),
CUNY-ASAP estimates that transfer rates to a 4-year institution of ASAP students who
received the associate degree are higher than those of associate degree recipients in the
comparison group. Specifically, 72.4% of ASAP associate degree recipients versus 62.2% of
associate degree recipients in the comparison group transferred to a baccalaureate institu-
tion. Strumbos and Kolenovic (2016) estimated the effects of ASAP on enrollment in a
baccalaureate program, associate degree attainment, bachelor’s degree attainment, any
degree attainment, and time to degree using information from the first three cohorts (6-
year outcomes). They estimated effects of 9, 21, 7, and 18 percentage points on the four first
outcomes, respectively, and a −1.51 semester reduction in the time-to-degree outcome
(propensity score-matching results). Eight-year outcomes for ASAP’s first cohort of stu-
dents (fall 2007 cohort, the only cohort so far with 8 years of data) showed that 33.5% had
earned a bachelor’s degree (a gain of 8 percentage points relative to the comparison group).
With a longer timeframe that makes data available, future work by CUNY is expected to
provide information on differences in labor market outcomes for the two groups.
33. The survey examined the cohorts graduating every 3 years, a sample composed of
nearly 13,000 graduates. See Levin and Garcia (2013), Figure 4.
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